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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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Apical Four-Chamber Duplex or Triplex Tissue Doppler Imaging 



ree Wall View 



Multi-gates 



Displacement 





Septal (dashed line) and lateral (solid line) wall motion 
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Multi-gates 



strain = (Vj -v^/ 




Measurement of Strain Rate by using Multi-direction PW Spectral 
Doppler lines 
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IDENTIFYING IMAGING PLANE \ 

^ 
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| FOR IDENTIFYING ENDOCARDIAL BORDERS 
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PROVIDING REFERENCE TEMPLATE FOR IDENTIFYING 
SEPTAL AND LATERAL FREE WALL 
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PERFORMING STANDARD TISSUE DOPPLER IMAGING 
HAVING ±30 cm/sec PRE-SET VELOCITY SCALE 
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T^eirrdirifr Pts&ff&rt ?t>?feK/ TRIPLEX IMAGE 
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USING B-MODE 

TO GUIDE 
RANGE GATE 
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USING 

B-MODE y< B-MODE 

OR TDI TO GUIDE 
RANGE 
GATE? 



TDI 
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USING TISSUE 
DOPPLER IMAGE 
TO GUIDE 
RANGE GATE 
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USING DUPLEX OR TRIPLEX MODE WITH PULSED-WAVE 
SPECTRAL DOPPLER TO MEASURE SEPTAL WALL MEAN VELOCITY 
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USING DUPLEX OR TRIPLEX MODE USING 2 nd PULSED WAVE 
SPECTRAL DOPPLER LINE-OF-SIGHT TO MEASURE MEAN 
VELOCITY OF LEFT VENTRICULAR FREE WALL 
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INTEGRATING MEAN VELOCITY TO DISPLAY INWARD AND 
OUTWARD DISPLACEMENT OF SEPTAL AND LATERAL FREE WALL 



FIG. 7 
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Duplex with two spectral lines one each on septal and lateral free walls, 
the graphs displayed are mean velocity. 
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Triplex with two spectral lines one each on septal and lateral free walls, the 
graphs displayed are mean velocity. 
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Apical Four-Chamber Duplex or Triplex Tissue Doppler Imaging 

• At least two PW Spectral Doppler Views, 

—At least one each at interventricular Septal wall and Free Wall 

• Multi-gate structure along each PW Spectral view 

— Regional wall movement can be displaced at each range-gate position. 

— Global movement/displacement of each wall can be obtained by averaging 
over those range-gates. 
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: Triplex with two spectral lines one each on septal and lateral free walls, the 
graphs displayed are displacement The same data as fro j//). 
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Another example of Displacement detection 
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Displacement 




Septal (dashed line) and lateral (solid line) wall motion 



Automatic Border detection allows continuously detect and track the 
interventracular Septal Wall and Lateral Free Wall movement. 
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INITIALIZING PHASE ANALYSIS AND MOTION TRACKING APPLICATION 
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RECEIVING INITIAL B-MODE IMAGE FRAME 
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SEGMENTING INITIAL 
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FRAME INTO MULTI-PIXEL BLOCKS | 
* - .,168 



RECEIVING ANCHOR POINTS FROM USER INPUT DEVICE \ / 
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USING ANCHOR POINTS IN DEFINING SEARCH 
AREA CONSISTING OF MULTI-PIXEL BLOCKS 
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COMPARING INITIAL BLOCKS WITHIN SEARCH 
AREA TO BLOCKS IN A SUBSEQUENT FRAME 
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DETERMINING BEST MATCHED DISPLACEMENT 
VECTOR FOR EACH BLOCK 
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GENERATING NEW IMAGE ENHANCED FRAME 
TO DETECT ENDOCARDIAL BOUNDRY 
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LOADING THRESHOLDING ALGORITHM 
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USING SUM OF INTENSITY OF EACH BLOCK WITH 
THRESHOLD TO DEFINE IMAGE BOUNDRY 
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DIVIDING BORDER INTO A PLURALITY OF SEGMENTS WITH 
EACH SEGMENT DEFINING A RECTANGULAR BLOCK 
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USING MOTION COMPENSATED BLOCK MATCHING OF REMAINING 
FRAMES OF IMAGE SEQUENCE TO TRACK MOVEMENT OF EACH 
BLOCK FOR GENERATING A SEQUENCE OF CONTOURS 
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DERIVING DISPLACEMENT OF SUB-BLOCK AS A FUNCTION OF TIME | 



FIG. H 
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Motion Compensated Block Matching Search Algorithm 

• congdeff rig a block In an Initial frame and 

Aha "best matcti^among possible s&aroM re#on In an adjacent frame. 



tnWalframe search fram 

n tWis example, the search region Is -d x /2 ^ x £ d x /2 .-dy/2sy s-dy/2 

md the motion estimated displacement vector la (d^dp 
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Block Intensity Guided Border Detection 
Technique 



Border 
Detection 
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